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Amendments to the Claims : 

This listing of claims will replace all prior versions, and listings, of claims in 
the application: 

Cancel claims 1-32. 

Add new claims 33-72 . 

33. (new) A micromechanical resonator device having at least one mode 
shape, the device comprising: 

a substrate; and 

a resonator disposed above the substrate and having a disk-shaped surface 
wherein the at least one mode shape involves areal, flexural or contour modification of the 
disk-shaped surface at resonance. 

34. (new) The device as claimed in claim 33 further comprising a support 
structure anchored to the substrate to support the resonator above the substrate wherein both 
the resonator and the support structure are dimensioned and positioned relative to one another 
so that the resonator is substantially isolated during vibration thereof wherein energy losses to 
the substrate are substantially eliminated and wherein the resonator device is a high-Q 
resonator device. 

35 . (new) The device as claimed in claim 33 wherein the at least one mode 
shape includes a radial-contour mode shape. 

36. (new) The device as claimed in claim 33 wherein the at least one mode 
shape includes a flexural mode shape. 

37. (new) The device as claimed in claim 33 further comprising a drive 
electrode structure formed on the substrate at a position to allow electrostatic excitation of the 
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resonator so that the resonator is driven in the at least one mode shape and wherein the 
resonator and the drive electrode structure define a capacitive gap therebetween. 

38. (new) The device as claimed in claim 37 wherein the drive electrode 
structure is disposed about a periphery of the resonator and wherein the at least one mode 
shape includes a radial-contour mode shape. 

39. (new) The device as claimed in claim 37 wherein the capacitive gap is 
a sub-micron, lateral, capacitive gap. 

40. (new) The device as claimed in claim 38 wherein the drive electrode 
structure includes a plurality of split electrodes. 

4 1 . (new) The device as claimed in claim 33 wherein the at least one nodal 
point corresponds to a center of the resonator. 

42. (new) The device as claimed in claim 41 wherein the support structure 
is a single anchor positioned at the center of the resonator. 

43 . (new) The device as claimed in claim 37 further comprising a sense 
electrode structure formed on the substrate at a position to sense output current based on 
motion of the resonator. 

44. (new) The device as claimed in claim 43 wherein the drive electrode 
structure includes a plurality of separate input drive electrodes and the sense electrode structure 
includes a plurality of separate output sense electrodes. 

45. (new) The device as claimed in claim 37 wherein the drive electrode 
structure is positioned beneath the resonator and wherein the at least one mode shape includes 
a flexural mode shape. 
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46. (new) The device as claimed in claim 33 wherein the device is diamond- 
based. 

47. (new) The device as claimed in claim 33 wherein the device is silicon- 
based. 

48. (new) A micromechanical device comprising: 
a substrate; 

an input resonator disposed above the substrate and having at least one mode 
shape and a disk-shaped surface; and 

an output resonator disposed above the substrate and coupled to the input 
resonator and having at least one mode shape and a disk-shaped surface and wherein the at 
least one mode shape of at least one of the resonators involves areal, flexural or contour 
modification of its disk-shaped surface at resonance. 

49. (new) The device as claimed in claim 48 further comprising support 
structures anchored to the substrate to support the input and output resonators above the 
substrate. 

50. (new) The device as claimed in claim 48 further comprising an 
intermediate resonator disposed above the substrate and coupled to the input and output 
resonators and having at least one mode shape. 

5 1 . (new) The device as claimed in claim 48 wherein the micromechanical 
device is a filter. 

52. (new) The device as claimed in claim 48 wherein the resonators are 
mechanically coupled together. 

53. (new) The device as claimed in claim 52 wherein the device is a 
bandpass filter. 
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54. (new) The device as claimed in claim 48 wherein the resonators are 
electrically coupled together. 

55. (new) The device as claimed in claim 54 wherein the device is an 
integrable filter. 

56. (new) The device as claimed in claim 52 further comprising a coupling 
spring for mechanically coupling the resonators together. 

57. (new) The device as claimed in claim 48 further comprising a drive 
electrode structure formed on the substrate at a position to allow electrostatic excitation of the 
input resonator and a sense electrode structure formed on the substrate at a position to sense 
output current based on motion of the output resonator. 

58. (new) The device as claimed in claim 50 further comprising a drive 
electrode structure formed on the substrate at a position to allow electrostatic excitation of the 
input resonator, a sense electrode structure formed on the substrate at a position to sense output 
current based on motion of the output resonator and an intermediate electrode structure formed 
on the substrate at a position for enhanced access to a response of the device. 

59. (new) The device as claimed in claim 50 further comprising a non- 
adjacent coupler for mechanically coupling the input resonator to the output resonator wherein 
the device is a bridged filter. 

60. (new) The device as claimed in claim 48 wherein the device is a mixer. 

61 . (new) The device as claimed in claim 33 wherein the resonator has at 
least one anti-nodal portion where the resonator experiences the most displacement when 
driven and wherein the device further comprises sensing means for sensing motion of the anti- 
nodal portion. 
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62. (new) The device as claimed in claim 61 wherein the sensing means 
includes at least one projection projecting from the anti-nodal portion to move therewith and 
means coupled to the at least one projection to provide an output representation of motion of 
the anti-nodal portion. 

63. (new) The device as claimed in claim 62 wherein the means includes 
at least one electrode structure. 

64. (new) The device as claimed in claim 33 further comprising a single 
electrode structure formed on the substrate at a position to allow electrostatic excitation of the 
resonator and to sense output current based on motion of the resonator. 

65. (new) The device as claimed in claim 33 wherein the resonator is 
supported above the substrate at one or more discrete locations on the resonator. 

66. (new) The device as claimed in claim 33 further comprising an anchor 
that supports the resonator above the substrate. 

67. (new) The device as claimed in claim 66 further comprising a further 

anchor. 

68. (new) The device as claimed in claim 66 wherein the resonator is 
center-anchored to the substrate by the anchor. 

69. (new) The device as claimed in claim 33 wherein the at least one mode 
shape is a wine-glass mode. 

70. (new) A micromechanical device comprising: 
a substrate; 

a resonator disposed above the substrate and having a disk-shaped surface; and 
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an electrode adjacent the resonator for areal, flexural or contour modification 
of the disk-shaped surface at resonance. 

71 . (new) The device as claimed in claim 70 further comprising an anchor 
that supports the resonator above the substrate. 

72. (new) The device as claimed in claim 71 wherein the resonator is 
center-anchored to the substrate by the anchor. 
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